






























































Dynamic Characteristics of Structure with Bolt Joint 
(Effect of Thickness of Bolt Joint) 
 




$bstract : Bolt joint is widely used for construction of many structures. The dynamic characteristics of the structure with bolt joints are
important for design of machines, buildings and so on. The effect of bolt joint on the dynamic characteristics, especially, thickness of
auxiliary plates is investigated. Two types of cantilever type specimens are made. Specimen I is with bolt joint at the center of
specimen. Specimen II is with bolt joint at the node of the second vibration mode. As the dynamic characteristics, the damping ratio
and the natural frequency of the first and the second vibration modes are measured. Wave form of free vibration is measured and the
damping ratio is obtained. The resonance curves are obtained by frequency sweeping method and the frequency response functions
are obtained by using impulse hammer and the damping ratio and the natural frequency are obtained. The damping ratio of the first
vibration mode increases with the increase of thickness of auxiliary plates. The natural frequency of the first vibration mode is lower
with the increase of thickness. Effect of bolt joint on the dynamic characteristics of the second vibration mode is different for location of
bolt joint.  
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኱ࡁࡃ࡞ࡗ࡚࠸ࡿ㸬ᅗ 6(a)࠾ࡼࡧ(b)࡟ࡣࡑࢀࡒࢀ 1 ḟ᣺
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ᅗ 7(a)࠾ࡼࡧ(b)࡟ࡣࡑࢀࡒࢀ 1ḟ᣺ື࠾ࡼࡧ 2ḟ᣺ື
࡟࠾ࡅࡿῶ⾶ẚࢆ♧ࡍ㸬࡯ࡰ⮬⏤᣺ື࡛ᚓࡽࢀࡓ⤖ᯝ࡜ 
 
⾲  ࢖ࣥࣃࣝࢫࣁ࣐࣮ࣥࢆ⏝࠸ࡓ ḟ᣺ື࡟ᑐࡍࡿῶ⾶ẚ࡜ᅛ᭷᣺ືᩘࡢ ᐃ⤖ᯝ
㻌 㻌 㻌 㻌
ῶ⾶ẚ ᅛ᭷᣺ືᩘ
 ᐃ᪉ἲ  ᐃ᪉ἲ
ヨ㦂∦ ཌࡉ ձ ղ ճ ձ ղ ճ 
㻌 㻌 0mm 0.00417  0.00496  0.00368  16.2  16.2  16.6  
ヨ㦂∦Ϩ
2mm 0.00605  0.00456  0.00697  15.5  15.3  16.4  
4mm 0.00727  0.00737  0.00528  14.7  14.4  16.0  
6mm 0.00693  0.00774  0.00495  14.2  13.8  15.4  
ヨ㦂∦ϩ
2mm 0.00549  0.00442  0.00428  14.9  14.9  15.2  
4mm 0.00891  0.00911  0.00705  13.7  13.6  14.0  

















































































































ヨ㦂∦ ཌࡉ ձ ղ ճ ձ ղ ճ 
  0mm 0.00432 0.00462  0.00420  102.8  102.9  103.6  
ヨ㦂∦Ϩ
2mm 0.00494  0.00659  0.00548  103.0  103.2  102.2  
4mm 0.00511  0.00482  0.00495  104.0  103.3  102.5  
6mm 0.00380  0.00494  0.00461  102.2  100.8  100.5  
ヨ㦂∦ϩ
2mm 0.00470  0.00424  0.00402  105.0  105.5  106.8  
4mm 0.00517  0.00448  0.00368  106.0  104.7  106.4  
















































































































































ࡓ㸬᣺ື≉ᛶ࡜ࡋ࡚ 1 ḟ᣺ື࠾ࡼࡧ 2 ḟ᣺ື࡟࠾ࡅࡿῶ
⾶ẚ࠾ࡼࡧᅛ᭷᣺ືᩘ࡟ὀ┠ࡋࡓ㸬ヨ㦂∦࡜ࡋ࡚㸪୍➃
ࢆᅛᐃࡋࡓ∦ᣢࡕࡣࡾࢆ⏝࠸࡚ຍ᣺ᐇ㦂ࢆࡋࡓ㸬㸰ḟ᣺
ື࣮ࣔࢻࡢ⭡ࡢ௜㏆࡟࣎ࣝࢺ⤖ྜ㒊ࡢ࠶ࡿヨ㦂∦Ϩ࡜⠇
ࡢ௜㏆࡟࣎ࣝࢺ⤖ྜ㒊ࡢ࠶ࡿヨ㦂∦ϩࢆ〇సࡋࡓ㸬⮬⏤
᣺ື࡟ࡼࡗ࡚ῶ⾶ẚࢆồࡵ㸪ṇᘻἼຍ᣺ᐇ㦂࠾ࡼࡧ࢖ࣥ
ࣃࣝࢫࣁ࣐࣮ࣥ࡟ࡼࡿᡴᧁヨ㦂࡟ࡼࡗ࡚ῶ⾶ẚ࠾ࡼࡧᅛ
᭷᣺ືᩘࢆồࡵࡓ㸬ᚓࡽࢀࡓ⤖ᯝࢆ௨ୗ࡟せ⣙ࡍࡿ㸬 
㸯㸬1 ḟ᣺ື࡟ᑐࡋ࡚ࡣ㸪⿵ຓᯈࡀཌࡃ࡞ࡿ࡯࡝ῶ⾶ẚ
ࡀ኱ࡁࡃ࡞ࡿഴྥࡀ࠶ࡿ㸬⾪ᧁⓗ࡞ධຊ࡟ᑐࡋ࡚ࡣヨ㦂
∦ϩࡢῶ⾶ẚࡢ᪉ࡀ኱ࡁࡃ࡞ࡿഴྥࡀ࠶ࡿ㸬2 ḟ᣺ື࡟
ᑐࡋ࡚ࡣ㸪1 ḟ᣺ືࡼࡾࡶῶ⾶ẚࡀᑠࡉࡃ㸪⿵ຓᯈࡢཌ
ࡉ࡟ᑐࡍࡿഴྥࡀࡣࡗࡁࡾࡋ࡞࠿ࡗࡓ㸬 
㸰㸬1 ḟ᣺ື࡟ᑐࡋ࡚ࡣ⿵ຓᯈࡀཌࡃ࡞ࡿ࡯࡝ᅛ᭷᣺ື
ᩘࡀపࡃ࡞ࡿ㸬࡜ࡃ࡟ヨ㦂∦ϩ࡟ᑐࡋ࡚ᅛ᭷᣺ືᩘࡢప
ୗ⋡ࡀ኱ࡁ࠸㸬2 ḟ᣺ື࡟ᑐࡋ࡚ࡣヨ㦂∦Ϩ࡛ࡣ⿵ຓᯈ
ࡀ࠶ࡿ࡜ᅛ᭷᣺ືᩘࡣపࡃ࡞ࡾ㸪ヨ㦂∦ϩ࡛ࡣ㧗ࡃ࡞ࡿ㸬 

 ཧ⪃ᩥ⊩

[1] ᕝཎ㔜᫂㸪ΎỈṊ㸪୰㇂ㄔ㸪᳃ᣅ㑻㸪ᑠᯇᖾᖹ㸸ࣛ
ࢢࢫࢡ࣮ࣜࣗ࣎ࣝࢺ㸦LSB㸧᥋ྜ㒊ࡢᘬᙇᙉᗘᐇ㦂
ࡑࡢ 2㸫ຍᕤ✰㸪ᰕ㢌ࡢ➃㊥㞳ࡀࣛࢢࢫࢡ࣮ࣜࣗ࣎
ࣝࢺ᥋ྜ㒊ࡢᙉᗘᛶ⬟࡟ཬࡰࡍᙳ㡪Ɇ㸪᪥ᮏᘓ⠏Ꮫ
఍኱఍Ꮫ⾡ㅮ₇᱾ᴫ㞟㸪C-1㸪ᵓ㐀Ϫ㸪ᮌ㉁ᵓ㐀㸪
㕲㦵ᵓ㐀㸪㕲➽ࢥࣥࢡ࣮ࣜࢺᵓ㐀㸪pp.99-100㸪
2007 
[2] ⴗཎṇᘺ㸪ྂᕝᮁὒ㸪ຍ⸨㟹ᘯ㸪⠛ཎಙᚁ㸪▼⏣࿴
ஓ㸪ᒣ⏣ᑗኈ㸸ࢲࣈࣝࢼࢵࢺࡡࡌ⥾⤖࡟࠾ࡅࡿ࣎ࣝ
ࢺࡢ⑂ປᙉᗘ㸦ࣟࢵ࢟ࣥࢢຊཬࡧࢼࢵࢺ㧗ࡉࡢᙳ
㡪㸧㸪᪥ᮏᶵᲔᏛ఍ㄽᩥ㞟㸦C ⦅㸧㸪79-800㸪
pp.1189-1195㸪2013 
[3] ⏣୰⛱㸪໭㒓⸅㸸ࡡࡌ⥾⤖య࡟࠾ࡅࡿෆຊಀᩘࡢ⡆
༢࡞ồࡵ᪉㸪ᐊ⹒ᕤᴗ኱Ꮫ◊✲ሗ࿌⌮ᕤ⦅㸪40㸪
pp.75-83㸪1990 
[4] ἑಇஅ㸪୸ᒣ୍⏨㸸ࡡࡌ⥾⤖㒊࡟࠾ࡅࡿ࣎ࣝࢺ㢌㒊
࠾ࡼࡧࢼࢵࢺࡢኚᙧ࡟ࡘ࠸࡚㸪᪥ᮏᶵᲔᏛ఍ㄽᩥ㞟㸪
41-346㸪pp.1917-1925㸪1975  
[5] ఀ⸨ㄨ㸪┈Ꮚṇᕬ㸸ᕤసᶵᲔࡢ࣎ࣝࢺ⤖ྜ㒊๛ᛶ࡟
㛵ࡍࡿ◊✲㸦➨ 5 ሗ㸪⥾⤖࣎ࣝࢺᮏᩘ࡜⥾⤖఩⨨ࡢ
ᙳ㡪㸧㸪᪥ᮏᶵᲔᏛ఍ㄽᩥ㞟㸪37-296㸪pp.817-825㸪
1971 
[6] Ἠ⪽ᚿ㸪ᶓᒣႛ㸪ᒾᓮ⠜㸪㓇஭ಙ௓㸸࣎ࣝࢺ⤖ྜయࡢ
⥾௜ࡅ࠾ࡼࡧࡺࡿࡳᶵᵓࡢ୕ḟඖ᭷㝈せ⣲ἲゎᯒ㸪᪥
ᮏᶵᲔᏛ఍ㄽᩥ㞟㸦A ⦅㸧㸪71-702㸪pp.204-212㸪
2005 
[7] ᖹᒃᔞᮁ㸪㠡㇂ᩥಖ㸪ᑠฟ୍ᚿ㸪ᇛᡞ୍㑻㸸㒊ศⓗ࡞
㔜࡞ࡾࢆ᭷ࡍࡿᖹᯈ᥋ྜᵓ㐀ࡢ⡆᫆ῶ⾶᥎ᐃἲ㸪᪥ᮏ
ᶵᲔᏛ఍ㄽᩥ㞟㸪80-812㸪2014 
[8] ┈Ꮚṇᕬ㸪ఀᮾㄨ㸪⁐᥋᥋ྜ㒊࡜࣎ࣝࢺ⤖ྜ㒊ࡢῶ⾶
⬟㸪᪥ᮏᶵᲔᏛ఍ RC-SC20 ◊✲ᡂᯝሗ࿌᭩㸪pp.351-
363㸪1974 
[9] 㟷ᮌ⦾㸸࣎ࣝࢺ⤖ྜࡢ࠶ࡿヨ㦂∦ࡢ᣺ື≉ᛶ㸪ᮾி㒔
❧ᕤᴗ㧗➼ᑓ㛛Ꮫᰯ◊✲ሗ࿌㸪39㸪pp.1-5㸪2003 
 
